However, a negative « MIS-activity-test » result was obtained in an experiment with rabbit gonads : meiosis was not induced in fetal gonads by infant ovarian tissue containing germ cells in meiosis. This led to comparative investigations of gonads from species in which the onset of meiosis and gonadal sex differentiation coincide in time, « simultaneous meiosis », and those, like the rabbit, in which the onset of meiosis in the female is delayed, « delayed meiosis ». In species with « delayed meiosis » the germ cells were confined to cord-like structures during the period between differentiation and the onset of meiosis. Within that period these species also produced sex steroids. In species with « simultaneous meiosis » the female germ cells were distributed freely within the cortex, and no sex steroid hormones were produced in the period following sex differentiation. The significance of these features are discussed in relation to regulation of meiosis.
However, a negative « MIS-activity-test » result was obtained in an experiment with rabbit gonads : meiosis was not induced in fetal gonads by infant ovarian tissue containing germ cells in meiosis. This led to comparative investigations of gonads from species in which the onset of meiosis and gonadal sex differentiation coincide in time, « simultaneous meiosis », and those, like the rabbit, in which the onset of meiosis in the female is delayed, « delayed meiosis ». In species with « delayed meiosis » the germ cells were confined to cord-like structures during the period between differentiation and the onset of meiosis. Within that period these species also produced sex steroids. In species with « simultaneous meiosis » the female germ cells were distributed freely within the cortex, and no sex steroid hormones were produced in the period following sex differentiation. The significance of these features are discussed in relation to regulation of meiosis.
Introduction. ' The process of germ cell differentiation seems to be closely related to gonadal organogenesis and differentiation. As pointed out by Jost (1965) a simple explanation of gonadal sex differentiation would be that the Y-chromosome imposed differentiation into a testis, and that the lack of the gene for maleness automatically causes the formation of an ovary. Testicular differentiation invariably leads to enclosure of gonocytes within testicular cords and synthesis of testosterone (Jost, 1972 (Gondos, 1977) .
In females of different species the germ cells do not always follow the same dynamic pattern during the period after the gonadal sex is morphologically distinguishable.
In some species, such as humans and mice, sex differentiation and the appearence of the first meiotic germ cells are almost simultaneous while in others, as rabbits and ewes, the two events are far separated in time (for review, see Mauleon, 1969) .
In the following, substances including sex steroid hormones, which may participate in the regulation of the meiotic initiation, will be discussed in relation to different patterns of gonadal differentiation.
1. Induction of meiosis in males.
The first germ cells which enter leptotene stage are normally first seen in the young pre-puberal testis. However, in many species preleptotene condensation stages are present a long time before puberty (Luciani et al., 1977 (Byskov, 1978b (Grinsted, Byskov and Andreasen, 1979) . Induction of meiosis was also seen in transplants of embryonic mouse testes (Ozdzenski, 1972) (Tarkowski, 1969 ; Jost, 1970 Jost, , 1974 Byskov, 1975) . These oogonia are the first to make contact with the mesonephric-derived cells previously called rete cells (Byskov, 1978c) . The importance of the mesonephric system in triggering meiosis and the formation of follicles was shown in studies of grafted fetal ovaries with and without the attached mesonephric system : if the grafted fetal ovary was detached from the mesonephric connection early enough, meiosis (Byskov, 1974) as well as the formation of follicles (Byskov et al., 1977) was prevented. In cultures of hamster ovaries, meiosis could be induced prematu;-ely by co-cultured older ovaries with germ cells in meiosis (Fajer, 1979 (Peters, 1978 (Tsafriri and Channing, 1975; Tsafriri, Pomerantz and Channing, 1976) . OMI is secreted by the granulosa cells, and is present in higher concentrations in the smaller antral follicles than in the larger ones (Tsafriri and Channing, 1975) . It has been proposed that an inhibitor, a meiosispreventing substance (MPS) is functioning already from the beginning of follicular formation and that it is responsible for the oocyte arrest in diplotene stage (Byskov, 1978a Resko, 1977) and rats and mice (Block et al., 1974) . However, within the period between gonadal sex differentiation and the onset of meiosis, high levels of estrogens are detected in rabbits (Milewich, George and Wilson, 1976) , cows (Shemesh et al., 1978) and sheep (Maul6on, B6zard and Terqui, 1978) . Thus 
